Nitric oxide synthase and growth-associated protein are coexpressed in primary sensory neurons after peripheral injury.
A possible role for nitric oxide in growth and regeneration of dorsal root ganglion (DRG) afferents has been explored in lesion experiments by comparing immunocytochemistry for nitric oxide synthase (NOS) with that for the growth-associated phosphoprotein 43 (GAP-43). Sciatic nerve ligature induced a progressive increase in the number of small DRG cell profiles immunopositive for NOS between 2 days and 4 weeks of survival. In the proximal stump of the ligature, NOS-immunopositive fibers began to appear 2 days after injury and their growth cones were especially evident after 7 days. NOS-immunopositive fibers appeared past (i.e., distal to) the ligature at 14 days of survival and extended for at least 6 mm in either direction 4 weeks after the lesion. Dorsal root ligature alone at L4-L5 did not result in expression of NOS in DRG neurons or in the appearance of NOS-immunopositive fibers. In rats with dorsal root ligature and nerve ligature, the results were similar to those with nerve ligature only. DRG cell profiles immunopositive for GAP-43 kept increasing from 2 days to 4 weeks after sciatic nerve ligature and included small neurons initially and large neurons subsequently. Numerous axons became GAP-43 immunopositive on both sides of the ligature from 2 days after injury. In double-labeled material, about 80% of DRG cell profiles immunopositive for NOS were also immunopositive for GAP-43. The two antigens co-occurred in peripheral nerve axons proximal to the ligature starting at about 7 days and distal to it at about 2 weeks after ligature. Thus, in response to nerve lesion, nitric oxide may not only provide an injury signal to the central nervous system but may also contribute to the growth and regeneration of injured axons.